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DETAILED ACTION 

Response to Amendment 
The Amendment filed on 7/19/2005, has been entered and acknowledged by the 
Examiner. 

Claim 22 has been entered. 

Claim Rejections - 35 JJSC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1-2, 15 and 17 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Johnson (US 5,430,346). 

Regarding claim 1, Johnson teaches a spark plug comprising a metal shell and a center 
electrode within and insulated from said metal shell (see col. 4, lines 4-12). Johnson teaches that 
a ground electrode opposes a tip end of the center electrode defining a spark gap there between, 
as well as the ground electrode being connected to the metal shell through a laser fused weld 
(col. 4, lines 42-50). Johnson further teaches that the ground electrode is concentric with the tip 
end of the center electrode (is in axial alignment with tip end of the center electrode) (for 
example, see col. 2, lines 6-14). The ground electrode extends vertically and horizontally from 
the metal shell (the ground electrode is L-shaped as called for in dependent claim 21) (for 
example, see Fig. 6). 
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Regarding claim 2, Johnson teaches the whole of the ground electrode being made of an 
alloy (col. 5, line 68 - col. 6, line 3). Johnson teaches the ground electrode being connected at an 
end thereof directly though a laser fused weld to the metal shell (col. 4, lines 42-50). 

Regarding claim 15, Johnson teaches the tip portion (65) of the center electrode (18b) 
being made of a Pt alloy (see Fig. 26 and col. 5, lines 54-58). 

Regarding claim 17, Johnson teaches the tip portion (65) of the center electrode (18b) 
being made of an Ir alloy (see Fig. 26 and col. 5, lines 54-58). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Johnson (US 
5,430,346). 

Regarding claim 3, Johnson does not specifically state depth of the weld between the 
metal shell and the ground electrode. However, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide a workable range for the welding depth so 
that ground electrode stays secured to metal shell throughout the use of the spark plug, since 
optimization of workable ranges is considered within the skill of the art. 
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Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Johnson 
(US 5,430,346) as applied to claim 1 above, and further in view of Takafumi et al. (JP 63- 
266046). 

Regarding claims 4-5, Johnson fails to specifically teach the composition of the metal 
shell. However, Takafumi teaches a composition of a metal shell for a spark plug that is made of 
an Fe-based alloy containing 0. 15% by weight or less of S, 0.35% by weight or less of Si, 0.25% 
by weight or less of C, 1.5% by weight or less of Mn, and 0. 1% by weight or less of P (see 
abstract). This composition provides a metal shell with excellent tensile strength (see abstract). 
Accordingly one of ordinary skill in the art at the time the invention was made would have found 
it obvious to have the metal shell with the above composition, as taught by Takafumi, so as to 
provide a spark plug with a metal shell having excellent tensile strength. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Johnson (US 
5,430,346) as applied to claim 1 above, and further in view of Franks (US 3,958,144). 

Regarding claim 7, Johnson fails to specifically teach the ground electrode being made of 
50 wt% or more of Ir. However, the Franks reference teaches that spark plugs having a ground 
electrode composed of more than 60 wt% of iridium with an additive of nickel produce a 
sparking operation considerably improved over previous spark plugs (col. 1, lines 44-64). 
Accordingly one of ordinary skill in the art would have found it obvious at the time the invention 
was made to use the ground electrode comprising of 60wt% of iridium with an additive of nickel, 
in place of the ground electrode taught by Johnson, so as to provide a spark plug with an 
improved sparking operation. 



Application/Control Number: 09/988,688 Page 5 

Art Unit: 2879 

Claims 8, 10, 13, 18, 20, and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Johnson (US 5,430,346) in view of in view of Franks (US 3,958,144). 

Regarding claims 8 and 13, Johnson teaches a spark plug comprising a metal shell and a 
center electrode within and insulated from said metal shell (see col. 4, lines 4-12). Johnson 
teaches that a ground electrode opposes the center electrode defining a spark gap there between, 
as well as the ground electrode being connected directly to the metal shell through a laser fused 
weld (col. 4, lines 42-50). Johnson does not specifically teach the ground electrode being made 
of an Ir alloy containing a main component of 50wt% or more of Ir. 

However, the Franks reference teaches that spark plugs having a ground electrode 
composed of more than 60 wt% of iridium with an additive of nickel produce a sparking 
operation considerably improved over previous spark plugs (col. 1, lines 44-64). Accordingly 
one of ordinary skill in the art would have found it obvious at the time the invention was made to 
make ground electrode of 60 wt% of iridium with an additive of nickel in order to provide the 
spark plug with an improved sparking operation. 

Regarding claim 10, Johnson does not specifically state depth of the weld between the 
metal shell and the ground electrode. However, it has been held that where the general 
conditions of a claim are disclosed in the prior art, discovering the optimum or workable ranges 
involves only routine skill in the art. It would have been obvious to one having ordinary skill in 
the art at the time the invention was made to provide a workable range for the welding depth so 
that ground electrode stays secured to metal shell throughout the use of the spark plug, since 
optimization of workable ranges is considered within the skill of the art. 

Reasoning for combination in the rejection of claims 8-9 and 13, above, apply. 
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Regarding claim 18, Johnson teaches the tip portion (65) of the center electrode (18b) 
being made of a Pt alloy (see Fig. 26 and col. 5, lines 54-58). 

Regarding claim 20, Johnson teaches the tip portion (65) of the center electrode (18b) 
being made of an Ir alloy (see Fig. 26 and col. 5, lines 54-58). 

Regarding claim 21, Johnson teaches the ground electrode being L-shaped (see Fig. 6). 

Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Johnson 
(US 5,430,346) as applied to claims 8-9 and 13 above, and further in view of Takafumi et al. (JP 
63-266046). 

Regarding claims 11-12, Johnson fails to specifically teach the composition of the metal 
shell. However, Takafumi teaches a composition of a metal shell for a spark plug that is made of 
an Fe-based alloy containing 0. 1 5% by weight or less of S, 0.3 5% by weight or less of Si, 0.25% 
by weight or less of C, 1.5% by weight or less of Mn, and 0.1% by weight or less of P (see 
abstract). This composition provides a metal shell with excellent tensile strength (see abstract). 
Accordingly one of ordinary skill in the art at the time the invention was made would have found 
it obvious to have the metal shell with the above composition, as taught by Takafumi, so as to 
provide a spark plug with a metal shell having excellent tensile strength. 

Claims 1, 6, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable over Pfeil 
(US 2,406,966) in view of Johnson (US 5,430,346). 

Regarding claims 1, 6, and 22, Fig. 4 of the Pfeil reference shows a spark plug 
comprising a metal shell (10), a center electrode (5) retained in the metal shell and insulated 
from the metal shell, and a ground electrode (8) extending directly from the metal shell in a 
direction perpendicular to the longitudinal center line of the center electrode (5). The ground 
electrode is welded at an end thereof directly to the metal shell. Pfeil teaches that electrodes are 



Application/Control Number: 09/988,688 Page 7 

Art Unit: 2879 

commonly made of a platinum-iridium alloy having 80% platinum and 20% iridium (col. 1, lines 
3-7) and that the electrode is connected directly to the metal shell by a welding material. Pfeil 
does not teach specifically teach the weld material being a laser fused weld. 

However, Johnson teaches the ground electrode being directly connected to the metal 
shell through a laser fused welding material (col. 4, lines 42-50). It is well known in the art, that 
laser welding eliminates the necessity of tightly pressing the objects to be welded together, 
protecting them from unfavorable deformation. Also, laser welding provides a well-alloyed zone 
(molten zone) with minimum recrystallization forming a strong bond. Accordingly, it would 
have been obvious at the time the invention was made to a person having ordinary skills in the 
art to use laser welding to attach the ground electrode to the metal shell of Pfeil so that the 
ground electrode and the metal shell are sufficiently molten due to the high density of its energy, 
producing a spark plug with a strong bond between its ground electrode and shell while also 
protecting the components from unfavorable deformation. 

Other Prior Art Cited 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

Van Uum et al. (US 3,691,419), Kanao (US 6,307,307), and Kagawa (US 5,574,329) 
teach the advantages of laser welding. 

Response to Arguments 

Applicant's arguments filed 7/19/05 have been fully considered but they are not 
persuasive. 

Applicant states, "Applicants request to know with greater specificity the reasons for 
continued rejection of the claims, not just with regard to the amended features of claim 1, but 
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with regard to the detailed arguments presented for example in the amendment of March 1 1, 
2005. For example, since Johnson shows a ring shaped ground electrode, the examiner is 
respectfully requested to identify exactly what feature of Johnson is alleged to amount to the "tip 
end" of the ground electrode." First, the Examiner notes that the "second tip end" of the ground 
electrode was not claimed in the amendment filed March 1 1, 2005. Second, the Examiner 
contends that ample explanation was given in the rejection of claim 1 in the office action mailed 
4/20/04, wherein the rejection states, "Johnson further teaches that the ground electrode is 
concentric with the tip end of the center electrode (is in axial alignment with tip end of the center 
electrode) (for example, see col. 2, lines 6-14). 

The amended claim 1 includes the new limitation, "a second tip end" of the electrode. In 
the Johnson reference, the "second tip end" corresponds to the bottom of the ring-shaped portion 
of the ground electrode that faces the center electrode. The Examiner notes that Merriam- 
Webster online defines along as being "in a line parallel with the length or direction of" As 
stated by Applicant, Johnson teaches a value of the inner annular opening being 80% of the 
diameter of the center electrode (col 2, line 10). The annular opening is concentric with the 
center electrode tip end. Therefor, the "second tip end" of the ground electrode faces the tip end 
of the center electrode substantially along a longitudinal center line of the center electrode. 

The Applicant argues "even if the ground electrode 12 extends horizontally, it does not 
extend horizontally from the metal shell 26 in a manner as claimed. Rather, at best, ground 
electrode 12 extends horizontally only from the posts 38." The Examiner notes that the posts 38 
are part of the ground electrode, and as stated in the rejection mailed 4/20/05, the ground 
electrode extends both vertically and horizontally from the metal shell and has an L-shape 
configuration as claimed in claim 21. It is noted that "not vertically" or "only horizontally" is 
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not claimed. Furthermore, the Examiner is confused with the Applicant's argument. Applicant 
seems to be arguing that since the ground electrode extends in a vertical direction it can't extend 
in a horizontal direction, yet claims an L-shape ground electrode in claim 21 which depends on 
claim 1. The Applicant is asked to explain how an L-shape ground electrode can depend from 
claim 1 if such an electrode does not extend horizontally from the metal shell. 

In response to applicant's argument that there is no suggestion to combine the Pfiel and 
Johnson references, the examiner recognizes that obviousness can only be established by 
combining or modifying the teachings of the prior art to produce the claimed invention where 
there is some teaching, suggestion, or motivation to do so found either in the references 
themselves or in the knowledge generally available to one of ordinary skill in the art. See In re 
Fine, 837 F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 F.2d 347, 21 
USPQ2d 1941 (Fed. Cir. 1992). In this case, Johnson discloses a spark plug with its ground 
electrode connected to the metal shell by a laser-fused weld. The motivation is knowledge 
generally available to one of ordinary skill in the art. The Examiner has supplied several 
references in the "Other Prior Art Cited" section as evidence of the known advantages 
(motivation for use) of laser welding. In response to applicant's arguments against the references 
individually, one cannot show nonobviousness by attacking references individually where the 
rejections are based on combinations of references. See In re Keller, 642 F.2d 413, 208 
USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 231 USPQ 375 (Fed. Cir. 1986). 

The Examiner believes that a full response to the "lengthy arguments provided in the 
response filed March 1 1, 2005," as well as the response filed July 17, 2005 has been provided. If 
the Applicant disagrees, he is invited to contact the Examiner by telephone. 
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Contact Information 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anthony Perry whose telephone number is (571) 272-2459. The 
examiner can normally be reached between the hours of 9:00AM to 5:30PM Monday thru 
Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nimesh Patel, can be reached on (571) 272-24597. The fax phone number for this 
Group is (571) 273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 





Anthony Perry 
Patent Examiner 
Art Unit 2879 
October 2, 2005 



Mariceli Santiago 
Primary Examiner 
Art Unit 2879 



